Values are presented as number or mean±standard deviation (range).
Application of Analytic Technique Using Green Light Parallel-Polarized Light Images in Various Skin Diseases
Heesang Kye, Jae Eun Choi, Soo Hong Seo, Young Chul Kye, Hyo Hyun Ahn mm F/2.8 Di Macro 1:1; Tamron Co., Ltd., Saitama, Japan) was used, and a rotatable polarizing filter was placed over the camera lens. The same in-house skin conductance meter as that in the previous study was used 3 .
PPL photographs were taken with a polarizing, filtered camera, with green and white LED illuminators attached respectively at each side of the camera at an angle of 45 o ( Fig. 1 ). All photographs were obtained under the same conditions, with the same settings and distances with either green or white LED illuminators. Photographs were taken of every skin lesion and surrounding normal skin in each subject. Disease severity was evaluated using a 5-point investigator's global assessment scale, and dryness was graded for severity with a score from 0 to 6 using the xerosis severity scale 4 The results showed that CIELAB values for the green LED correlated overall with disease severity, dryness, and skin conductance values of lesions (Table 2) . In atopic dermatitis, age had a negative correlation with a* (r=−0.86587, p=0.0012) of lesions for the white LED. In addition, disease severity had a negative correlation with a* (r=−0.67420, p=0.0325) and a positive correlation with b* (r=0.67420, p=0.0325) for the green LED.
There was a strong correlation for conductance values between normal skin and lesions (r=0.98780, p＜0.0001). , and interpretation can be subjective. Qualitative and quantitative attributes of clinical photography can vary because of subtle changes in framing, angle, and exposure settings between the subject and the camera 6 .
To verify the analytic value of PPL images using green and white LEDs in dermatology, seven diseases were selected using the following criteria: the disease severity should be of relatively wide spectrum; before or during the disease manifestation, the patient's innate factors or characteristics should cause a physiological change in the skin; recovery of the skin condition may not be complete, even with visible improvement; and the recovery of the skin should be directly related to the treatment and prognosis of the disease. PPL images taken with green LED are statistically correlated with dryness and the skin conductance value of the disease lesion, respectively. Since dryness-a subjective value assessed by the dermatologist-correlated with objective values for skin conductance, visual inspection by dermatologists is probably objective and valid. In atopic dermatitis, rosacea, and xerotic dermatitis, some values had statistically significant correlations. PPL images taken with green LED were correlated with disease severity or dryness in each disease; this should thus be a valid tool for effectively determining the disease severity. There was a correlation of skin conductance values in atopic dermatitis and rosacea between normal and lesional skin; this implies that normal skin around a lesion may already be affected by the disease or may have similar characteristics despite appearing normal on visual inspection. Skin hydration level, as an indirect indicator of skin disease progression 7 , was measured by skin conductance value and was related to glossiness, dryness, and CIELAB coordinates in some diseases.
In conclusion, the PPL imaging technique with green and white LEDs can be an effective tool for analyzing skin status in certain dermatologic diseases. The results showed that dryness and skin conductance values had significant correlations with some L*, a*, and b* with green LED and with disease severity in atopic dermatitis, rosacea, and xerotic dermatitis. CIELAB values from PPL with green LED correlated more than with white LED with regard to skin characteristics. When properly applied, an analytic technique using PPL images with green LED can be utilized for evaluation of various skin diseases and skin characteristics.
